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[6560-01] 


ENVIRONMENTAL PROTECTION 
AGENCY 


(FRL 968-4] 


CONTROL OF AIR POLLUTION FROM NEW 
MOTOR VEHICLES AND NEW MOTOR VEHI- 
CLE ENGINES 


Federal Certification Test Results for 1978 
Model Yeer 


Section 206(e) of the Clean Air Act, 
as amended August 1977 (42 U.S.C. 
7525), directs the Administrator of the 
Environmental Protection Agency to 
announce in the FEDERAL REGISTER the 
results of certification tests conducted 
on new motor vehicles and new motor 
vehicle engines to determine conform- 
ity with Federal standards for the con- 
trol of air pollution caused by motor 
vehicles. 


FEDERAL EMISSION STANDARDS 


The regultions that apply to the 
control of emissions from 1978 model 
year vehicles, appearing at 40 CFR 
Part 86, set maximum allowable emis- 
sion levels for new gasoline-fueled and 
diesel heavy-duty engines (for use in 
onhighway trucks and buses), motor- 
cycles, gasoline-fueled and diesel light- 
duty vehicles (passenger cars), and 
gasoline-fueled and diesel light-duty 
trucks. 


Heavy-duty engines are required to 


meet emission standards of 16 grams 
per brake-horsepower hour (g/bhp-hr) 
for hydrocarbons (unburned gasoline) 
plus oxides of nitrogen (measured as 
NO.) and 40 g/bhp-hr for carbon mon- 
oxide (a poisonous gas). In addition, 
diesel heavy-duty engines must meet 
Federal smoke emission standards of 
20 percent opacity during acceleration, 
15 percent opacity during lugging, and 
50 percent opacity during the peaks in 
either the acceleration or lugging 
mode. The opacity standards limit the 
darkness of the exhaust smoke to a 
light gray haze. 

Motorcycles with engine displace- 
ments of 50 to 169 cc (class I) are re- 
quired to meet a hydrocarbon emis- 
sions standard of 5 grams per kilome- 
ter (5 g/km or 8 g/mi); those with 
engine displacements of 170 to 750 cc 
(class II) must meet a standard which 
falls between 5 and 14 g/km (8 and 
22.5 g/mi), the exact level value vary- 
ing direcily with engine displacement; 
those with engines displacements 
above 750cc (class III) are required to 
meet a standard of 14 g/km (22.5 g/ 
mi). the carbon monoxide standard is 
17 g/km (27.4 g/mi) for all motorcy- 
cles. There is no motorcycle standard 
for oxides of nitrogen. 

Federal exhaust emission standards 
allow 1978 model year gasoline-fueled 
and diesel light-duty vehicles to emit 
no more than 1.5 grams per mile (g/ 
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mi) of hydrocarbons, 15 g/mi of 
carbon monoxide, and 2.0 g/mi of 
oxides of nitrogen from the tailpipe. 
Light-duty trucks (less than 6,000 
pounds gross vehicle weight) are al- 
lowed to emit no more than 2.0 g/mi 
of hydrocarbons, 20 g/mi of carbon 
monoxide, and 3.1 g/mi of oxides of ni- 
trogen. The standards for gasoline- 
fueled vehicles prohibit all crankcase 
emissions and limit the loss of gasoline 
by -evaporation from the carburetor 
and fuel tank to no more than 6.0 
grams per test. 

Prior to the enactment of the 
August 1977 Clean Air Act Amend- 
ments, light-duty vehicles and light- 
duty trucks intended for sale at alti- 
tudes above 4,000 feet were required to 
demonstrate compliance with emission 
standards when operated at elevated 
altitudes. Certain vehicles were conse- 
quently tested at high altitude (one 
test required per engine family). Be- 
cause the Clean Air Act Amendments 
now permit all certified light-duty ve- 
hicles to be sold at either low or high 
altitudes, it is no longer possible (or 
appropriate) to distinguish carlines 
certified for sale above 4,000 feet. 
Since the bulk of high-altitude testing 
was completed prior to the amend- 
ments’ passage, however, the attached 
light-duty vehicle and truck report 
designates those vehicles tested at alti- 
tudes above 4,000 feet with an asterisk 
(*) preceding the model name. 

The State of California exhaust 
emission standards (established under 
a@ waiver granted under section 209 of 
the Clean Air Act) allow 1978 model 
year gasoline-fueled light-duty vehi- 
cles to emit no more than 0.41 g/mi of 
hydrocarbons, 9 g/mi of carbon mon- 
oxide, and 1.5 g/mi of oxides. Gaso- 
line-fueled light-duty trucks must emit 
no more than 0.9 g/mi of hydrocar- 
bons, 17 g/mi of carbon monoxide, and 
2.0 g/mi of oxides of nitrogen. The 
EPA does not require that a vehicle 
meet the stricter California standards 
in order to obtain Federal certifica- 
tion. The test vehicies and carlines 
that are designed to meet the Califor- 
nia standards are identified in the 
light-duty listing below by a “C” pre- 
ceding the model name. 


FEDERAL CERTIFICATION PROCEDURES 


Under the provisions of the Clean 
Air Act, it is unlawful to offer for sale 
new motor vehicles or engines which 
are not in conformity with Federal 
regulations. Prior to the beginning of 
each model year, automobile, motorcy- 
cle, and heavy-duty engine manufac- 
tures apply to the Administrator of 
the Environmental Protection Agency 
for a certificate of conformity for each 
model they wish to produce for that 
model year. The Federal regulations 
prescribe a number of requirements 
which a manufacturer must meet 


before the Administrator will grant a 
certificate of conformity. 

Prior to production, light-duty vehi- 
cle manufacturers are required to pro- 
vide the Administrator with extensive 
test data demonstrating the effective- 
ness and durability of the emission 
control systems over the useful life of 
the vehicles (50,000 miles). The data 
are collected from prototype test vehi- 
cles that are selected and tested in ac- 
cordance with EPA regulations. In ad- 
dition to the submission of test data 
on prototype test vehicles, the manu- 
facturers are required to deliver cer- 
tain test vehicles to the Motor Vehicle 
Emissions Laboratory at Ann Arbor, 
Mich. At this facility, the vehicles are 
retested to assure conformity with the 
regulations. 

The process of selecting vehicles for 
testing reflects EPA’s prior classifica- 
tion of a manufacturer’s product line 
into “engine families’—groups of en- 
gines expected to have similar emis- 
sion characteristics throughout their 
useful life—and “evaporative emission 
families’—groups of vehicles which 
are expected to have similar evapora- 
tive emission characteristics through- 
out their useful life. Vehicles associat- 
ed with each engine family are divided 
into two separate fleets. The emission- 
data fleet vehicles are tested after the 
accumulation of 4,000 miles. The pur- 
pose of the emission-data fleet is to de- 
termine the stabilized exhaust emis- 
sion levels of new motor vehicles. The 
second fleet, known as the durability- 
data fleet, is made up of prototype ve- 
hicles which are driven for 50,000 
miles and tested every 5,000 miles. The 
durability-data fleet is tested in order 
to establish ‘‘deterioration factors’ 
which are adjustments that account 
for the decrease in an exhaust emis- 
sion control system’s efficacy over its 
expected useful - life. (Evaporative 
emission families are also represented 
by emission-data fleets, but not by du- 
rability-data fleets; evaporative emis- 
sion deterioration factors may instead 
be derived from a variety of proce- 
dures, including bench testing or mul- 
tivehicle comparison, as well as testing 
a single vehicle which has run for 
50,000 miles.) 

Once test data results are obtained 
from the emission-data vehicles, the 
emission levels are adjusted by the de- 
terioration factors, in accordance with 
the procedures specified in the regula- 
tions, to determine whether the emis- 
sion-data vehicle would be in compli- 
ance with emission standards over the 
expected useful life of the vehicle. If 
all the motor vehicles in an engine 
family/evaporative emission family 
combination so tested are found to 
conform with the regulations, the 
manufacturer is granted a certificate 
of conformity. 
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The Federal emission test procedure 
for light-duty vehicles and light-duty 
trucks is designed to simulate two 
average trips of 7.5 miles in an urban 
area. The vehicle is operated on a 
chassis dynamometer through a speci- 
fied driving schedule. The first trip 
begins with a cold engine startup, and 
the second trip begins with a hot 
engine startup. There is a 10-minute 
interval between trips. The cold oper- 
ation trip is weighted 43 percent and 
the hot operation trip 57 percent to re- 
flect the fact that two of the 4.6 trips 
made by the average vehicle each day 
are begun from a cold start. Through- 
out these tests all emissions through 
the exhaust pipe are collected and the 
levels of hydrocarbons, carbon monox- 
ide, and oxides of nitrogen are meas- 
ured. A vehicle tested for evaporative 
emissions is placed in a sealed cham- 
ber for 1 hour prior to the cold engine 
startup and 1 hour immediately after 
the hot engine operation trip. During 
these periods hydrocarbon emissions 
attributable to gasoline evaporation 
are collected and measured. 

The motorcycle testing procedure re- 
sembles the light-duty vehicle method 
in that the emissions test is designed 
to simulate a typical urban trip involv- 
ing both a hot and cold engine startup, 
but a single certification vehicle is 
used to provide both durability and 
emission data. Each motorcycle is 
tested at least four times to obtain 
data for calculation of a deterioration 
factor: Once at a designated minimum 
distance (2,500 or 3,500 kilometers, de- 
pending on displacement class), once 
before and once following periodic 
maintenance, and once at the total 
test distance (6,000, 9,000, or 15,000 ki- 
lometers, depending on displacement 
class) estimated to represent half the 
useful life of the vehicle class. The 
same certification vehicle is then 
tested again to generate the emission- 
data results to which the deterioration 
factor is applied to obtain certification 
levels. Motorcycles are not tested for 
evaporative emissions. 

The heavy-duty engine testing pro- 
cedure, like the light-duty vehicle pro- 
cedure, groups test engines into dura- 
bility- and emission-data fleets. In- 
stead of simulating a driving cycle, 
however, the heavy-duty exhaust test 
measures emissions collected at var- 
ious engine loadings at two or three 
constant engine speeds (for gasoline- 
fueled engines, idle and 2,000 revolu- 
tions per minute; for diesel engines, 
idle, the speed setting corresponding 
to maximum horsepower, and the 
speed setting corresponding to maxi- 
mum torque or 60 percent of the maxi- 
mum horsepower setting, whichever is 
higher). Emission-data heavy-duty en- 
gines accumulate 125 hours of service 
on an engine dynamometer before the 
emission test, and durability gasoline- 
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fueled heavy-duty engines and durabil- 
ity diesel heavy-duty engines accumu- 
late 1,500 and 1,000 hours of service, 
respectively. Heavy-duty engines are 
not tested for evaporative emissions. 


FEDERAL CERTIFICATION DATA 


Listed below are the emission levels 
of each heavy-duty engine, motorcy- 
cle, light-duty vehicle, and light-duty 
truck which was tested as an emission- 
data vehicle or engine, as adjusted by 
the deterioration factors discussed 
above. 

The vehicles and engines listed rep- 
resent all of the models and configura- 
tions certified as of August 1, 1978. 

The emission data listed below were 
obtained from the original emission- 
data vehicles and engines. In some 
cases, manufacturers have submitted 
requests to perform “running 
changes” on already certified configu- 
rations. EPA has authorized manufac- 
turers to make such running changes 
if a review of the test data and techno- 
logical information has shown that 
the proposed modifications do not 
cause the vehicles or engines to exceed 
the standards. The data listed below 
do not indicate the effect of running 
changes, except where a running 
change has added a new engine or car- 
line to a previously certified family. 

Fuel economy information is not in- 
cluded in this publication. Fuel econo- 
my information of 1978 cars and light 
trucks is available by writing for the 
EPA/Department of Energy ‘1978 
Gas Mileage Guide” at: Fuel Economy, 
Pueblo, Colo. 81009. The “1978 Gas 
Mileage Guide” is also available at 
new-car dealer showrooms. 

The various systems that comprise 
the test vehicles’ exhaust emission 
control systems are listed individually. 
The following abbreviations will be 
used in the subsequent sections of this 
report: 

Exhaust emission control systems: 


AIR =air injection. 
EGR-=exhaust gas recirculation. 
EM=engine modification. 
FI=fuel injection. 
OC=oxidation catalyst. 
RC=reduction catalyst. 
SPL=smoke puff limiter. 
TR=thermal reactor. 
TWC=three-way catalyst. 
OTR=other. 


Evaporative emission control sys- 
tems: 


CAN =carbon canister storage. 
CRK-=crankcase storage. 
NON=none. 


Methods of engine air aspiration 
(heavy-duty diesel engines): 


A=aftercooled. 
N=natural. 
T=turbocharged. 


The following heavy-duty and mo- 
torcycle reports are arranged alpha- 
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betically by manufacturer. The for- 
mats of these reports are self-explana- 
tory and require no further comment. 

The following light-duty vehicle and 
truck report is divided into four main 
sections: Light-duty vehicles, light- 
duty trucks, diesel light-duty vehicles, 
and diesel light-duty trucks. Each of 
the sections is subdivided alphabetical- 
ly by manufacturer, with each manu- 
facturer’s data in turn categorized 
under “family combinations certified’ 
and “evap-emissions families.” The 
“family combinations certified” sec- 
tion identifies, in the leftmost column 
of the report, the name of the exhaust 
emission family/evaporative emission 
family combination to which EPA 
issues a certificate, the displacement 
(measured in cubic inches) of all en- 
gines within the combination, and the 
names of all carlines covered (and cer- 
tified) by that particular exhaust 
emission/evaporative emission family 
combination. (Note that the listing of 
carlines covered is arranged vertical- 
ly.) All data arrayed to the left of the 
“carlines covered” column—i.e., the 
“vehicle carline represented,” ‘emis- 
sion control system,” etc.—is arranged 
horizontally, with each line of data de- 
scribing one of the emission-data vehi- 
cles selected and tested by EPA to de- 
termine the emission levels achieved 
by the exhaust emission family por- 
tion of the combination. Vehicles 
which were tested to determine com- 
pliance for both the exhaust emission 
and the evaporative emission compo- 
nents of the combination are marked 
with an asterisk (*). (A complete list- 
ing of all test vehicles belonging to 
each evaporative emission family is 
provided in the ‘“‘evap-emission family” 
section aescribed below.) Directly be- 
neath this array of exhaust emission 
data are printed the deterioration fac- 
tors achieved by both the exhaust 
emission and evaporative emission 
family components of the combina- 
tion. This listing of combination name, 
carlines covered by the certificate, ex- 
haust emission-data vehicle results, 
and the combination’s deterioration 
factors will be repeated for as many 
combinations as the manufacturer has 
certified. 

After the “family combinations cer- 
tified” section the manufacturer’s 
“evap-emission families” are described 
in detail. The report prints the name 
of each evaporative emission family in 
the “exh-emiss family/evap-emiss 
fam” column and then describes, for 
each evaporative emission family, the 
evaporative emission-data vehicles 
whose test results have supported cer- 
tification. Data on the vehicles within 
each evaporative emission family are 
arranged horizontally, with each line 
of the report corresponding to a dis- 
tinct vehicle configuration. 
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This publication should not be con- 
strued as an endorsement by the Envi- 
ronmental Protection Agency of any 
manufacturer’s vehicles or engines. 


Dated: August 31, 1978. 


Davip G. HAWKINS, 
Assistant Administrator, Office 
of Air, Noise and Radiation. 
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Advance orders are now being accepted for delivery in about 6 weeks 





CODE OF FEDERAL REGULATIONS 


(Revised as of January 1, 1978) 
Quantity Volume , Price 


Title 7—Agriculture $4.75 
(Parts 1200 to 1499) 

Title 7—Agriculture 6.50 
(Parts 1500 to 2799) 

Title 7—Agriculture 6.00 
(Part 2852) 

Title 10—Energy 6.25 
(Part 200 to End) 

Title 14—Aeronautics and Space 5.75 
(Parts 200 to 1199) 

Total Order $__ 






































{A Cumulative checklist of CFR issuances for 1978 appears in the first 
issue of the Federal Register each month under Title 1. In addition, a 
checklist of current CFR volumes, comprising a complete CFR set, 
appears each month in the LSA (List of CFR Sections Affected/] 


PLEASE DO NOT DETACH 








MAIL ORDER FORM To: 
Superintendent of Documents, Government Printing Office, Washington, D.C. 20402 a atipediaaittianaes 


----Enclosed 
(check or money order) or charge to my Deposit Account No. .....---..---.-----++0 To be mailed 


later 











copies of: Subscription 
- Refund 
Ni Postage 
PLEASE FILL IN MAILING LABEL nai 
BELOW Street add ” Foreign Handling 




















City and State ZIP Code 





FOR PROMPT SHIPMENT, PLEASE PRINT OR TYPE ADDRESS ON LABEL BELOW, INCLUDING YOUR ZIP CODE 





SUPERINTENDENT OF DOCUMENTS : POSTAGE AND FEES PAID 
U.S. GOVERNMENT PRINTING OFFICE , U.S. GOVERNMENT PRINTING OFFICE 
WASHINGTON, D.C. 20402 375 


OFFICIAL BUSINESS SPECIAL —— RATE 


Name 
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